m m m 



flij&tf, #i¥2 001-144331 "Cfi, 3§5fe|?t^£ y — 

^fc, #dfl2 000-18340 8tli, WtMtt V — -McgjgL 



•663400 
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La>L&tfS^ Bfe<£>3&3fc^BW^ &#fc«r^tf*— ^K#l&&fl^ 

5 JfittJ^TfcSrffiV^ i^t/Boj&Jlgtf^te LT&iiH&£©fl£T£:5l ^fiif, 

Ga, Ti, G e, P, B. Z r, Y„ Sn, Pb, XteT/^# y ±S^MOS¥ 
^feS*l$tL<5^< it) l«RJb©7G*fc^tpSWtt»^ Si, A 1 N G a % 
25 Ti.Ge.P.B.Zr.Y.Sn, Pb % JUtT/U* ]) ±|g^J§5<Z>fia>kil 

W*b. WmWXn, ^—Tj-yJfmtK Si N Al, G a n Ti. Ge N P N 

b n zr, y, s n> Pb, Rx*T/i<>%»±m&m<Dimxn2n&>±&$rfz> 



vfrm&<D£?i<z£ikfo%\^ttm&i-z~b&m\ lot, ^mw^fomm 
&s Htmm<omm\zis^x^ m^mmcD^rim^x^pt^m^mmt-t^^ 

(D t Kn i t \zt£ V) s Fill £ ^^W^irr 

^tl s mnZ=i—T 4 Si, Al, Ga N Ti, Ge, P. Zr x 

y, sn, Pb, x«r/^y±m^«^^b^$tt5^^< it ' im&L± 
a^#o ?rtt5^t^tu\ z.<Dmm&mit-&m\±, mmmimco^m 

3 ~ 1 0 » mOf|»^\ ¥-i%ffi*m$ 3 ~ 1 0 nm, £ 9 L < 1 ~ 
ftuHE^^^Jite, jtufE^Sf^iiffi, '(l!j®*5J:T>^C>±^^(t 
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4 

-fz>~t&^mxhz> 0 



irZ>Z.bfrX%Z>tzbb^ i£fok LXmmt}fc£%±%tj:&m*%:ttt£\<\ rti^ 

*{«^(a5^gfii, MM^ummwm^^urxmmvxh, mm 

MfBlgftlfi^-te, Efe^Tfe tf — ^ 3r 3 5 0 n mjO> b530nmtU J-OhuIS^ 

(1) Ca 10 (P0 4 ) 6 FC1 : Sb, Mn 

(2) M 5 (P0 4 ) 3 C1 : Eu O&U MttS r N Ca, B a, Mg^&fflR 

1 
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(3) B aMg 2 A 1 16 0 27 : Eu 

(4) BaMg 2 Al 16 0 27 :Eu, Mn 

(5) 3. 5MgO-0. 5Mg F 2 ■ G e 0 2 : Mn 

(6) Y 2 O z S : E u 

5 (7) Mg 6 As 2 O n : Mn 

(8) S r 4 A 1 14 0 25 : E u 

(9) (Zn, C d) S : Cu 

(10) S r A 1 2 0 4 : Eu 

{11) C a 10 (P0 4 ) 6 C 1 B r : Mn, E u 
10 (12) Zn 2 Ge0 4 : Mn 

(1 3) Gd 2 O z S : E U> 

(14) La 2 O z S : EvLt>*t>t£Z&i>*bmitl£tl&'J>te< lo^tfl 

15 mmxnm-i, ^ytm^<Dv-^mm^hmm^nx^^^bm^^\ m 

25 
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(1) Si, A 1 N G a, T i n Ge N P s B N Z r , Y, Sn, Pb, XteT 

io Striae i oisfcfcv^t, WlBWa^J^^ i o o^± 2 0 o°c^t^W 

fl&ISWtft^JSfb^oSSR^^ fiJIB^ 1 <t?X@^*5V^T, *m2. 5~ 
5 0 0 c p s (2 5°C) <D«^0^M-efc^^^^W* LV\ ^fi % 

IBftaS^&imaff ©Jfctg Srigf b $ * 3 r. <t * < > mftfc&'t'f 1/ K £ *VT ft 5 
itufEl! 1 ©Xg^l^T, BUta^«O^^N 20~500pp mX^§ 



8 

*^Sr^* <tt>50 °C^± 2 0 0 °C£*T\ L < » 7 0 °CJ^± 12 0 °CJ^T 

stria!! i oigc^v^-c, Btrfa^r^Mfk^^M y ^ 

})Sr—h, N-yu tV^v-y tr— K N-^/UisVtr—h, T;v*^y^y 

T^i-^^^##:^#^^^®^*5V^T. BufE^Ste, Si, AU G 
a. Ti, Ge, P, B, Zr s Y, Sn, Pb, XttX/tO^ y ±M^«CD3f 
^3ttR£ft54>ft< £t> Si, A 1 > Ga, 

Ti N Ge, P. Zr, Y, Sn N Pb, ?L\±T V ±^JS©S¥^ h 

~tz> 0 

"imxibz> 0 
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umtmmmmm^^ < m^mm^^mmKx^xm^m^mm^tz. 

it, ^L<lil~2 0hmtfc5ii:^a*U\ 
20 h&X%Z> a 

m*mmm&frvx^wirzxni$zmtt%ftmw<Dmmxmxh^x. 

25 (1) Si, A 1 N Ga > T K Ge N P N B, Zr, Y, Sn, Pb. XfeT 

ik&mt^mmmb^&mmmtt, %m&2. 5~5oo cP s (2 5°o, 
mmm^ 2o~5oo PP m<Dtofc&tim&\zwM£tz>$& 1 <dim t > 

(2) b«IS^H^hu|B^#:±®^^L, mflBS^cD_h^SulB^3t*^^ 
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10 

(3) mmmmm^ 5 o°cKi±3oo°csxr (Dumx^m^s fmzmt±m 
mmm-i 5 o °cj^_l 300 tgT©i«t^ B iifbt 5 mytm^nmm £ 
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mmm i ©igwavvc, md&m&mtmM 1 o o°c^±2 o otot^w 

15 5o 

(ptfe) ^v-y n-yiicf *^Mt5 y/i^^ 
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12 

?fM $ n5/¥v ^ -"r 4 >'ymxmytm*<Dwm&&m. u& nti^ t> ft. 



13 

«fc o "r^atsR^ffijjstW^srt 5 r. £ < , ^o^-^^ 



14 

m 2 mi ^^^igsom^«i2iTfe-5 0 

So 

i o 5 cD^Mjfd, S}tete&*& i o 7 fc&jMpa»£>jfe5 y y K 1 0 
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15 

met* ^ t mj;ot> mmx* tt-h ? ^-^<Dm%m^m^nmm± 

S:IS3ti~SIB3t3{l^-"C*> 9 > LEDfy/10 1 ir^JR^^^ — v*l 0 5i<7)^ 

T, M?©±|:Al 2 0 3 HJ;f)CCA-Blue Ofb^i^ Ca 10 (PO 
4 ) 6 ClBr, TOMn, Eu) ^ftti^M ^ K£*lTfc5 ?V ^ 
Si 0 9«r7&*U -£<ELbteS i 0 2 ^<t«3^5/ by »>A • T/i^~^A • 
10 * y h 3Rat*fr Jft^M ^F^-C^3-r>f^ll0 8 tfSj&ifc JtiTV^o 

[3-r^y^il 0 8, 1 0 9] 

^:||^fe^l!l^fflv^btb^=^— ^w^ei os, io9it mma (s i o 

LEDf-^i o i©«3fcSr«*^5^*frRtx*3t**3iS3rrr**msr&tpji 

y tr— k'iz «fc 5 RltK «t «9 > LEDf^^W^W iffpc^/i^- 
ftfciftfS^-TM^/il 0 8M1 0 9«f»T?*i«£fcfc3. ££>^ ^bfeffcfc 
20 JzoTtSttffcSL^tU TM^Jll 0 8&tfl 0 9rt«:ift*ft<Z>JK^7U 

3 s — 3tefcll§£;ft5o Si, Al, Ga N Ti, Ge, P, B, Zr, Sn v 

pb, Rx*T/i'*y±m&m(Diuxte2n&±frtz>ffl\:Q3t±. mtftmm^ 
25 >r y^i i o 1 o 9 it, i 2 i^t <t 5 mmmytm+ioi 

•C#6o lot, ^IK©^ffl^*3V^t#^fi:^*3»t5fei*^ 
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5 jtuf2=i— 7V ^'Jl 1 0 8M1 0 9it, PSi 0 2^A 1 20 3 

fl>o N 3g«FF-l 0 l^blitt6^oT3fcJB$f^5^|g(j:/jN§</j :o -cv>S 0 
^oT, ^Wl 0 1 i:3^f^y^ll 0 9©#ffi^ r-f 1 0 

10 £2x3 0 

=3— TM^gl 0 8101 0 9*H£33V^T % SbfcffcftH^jaiS^ S 
i O a XttA 1 2 0 3 &^#£^33&^3&S]R!>HA/W;5 0 ¥^W#^3~1 
0 n mCDlk^tW-n^tiK 1 ~ 2 0 n m<D^«Sc3|&^ <to"Cfe!5B 

15 ^^>^®«^^Sfnb^<^«9> ^-^^ji^^ s/^3g£#£^£- 
$)^;IB£.Lh-?t5 0 n-r^y^i 1 0 8M1 0 9rtiaofc3fe^ 3bt 

^■—^r^V^m(D^m^-^.UPt(0—^h LTJL S i 0 2 , A 1 2 0 3 , MS i O 
20 3 Mt tTli N Zru Ca, Mg, Ba x Sr v Zr, Y N Sn x Pb, 

^<it)S i, Al, Ga, Ti N Ge, P, B, Zr, Y N Sn, Pb, £>3 

fc#JJ2, <HSi, A U G a N Ti, G e N P, B N Zr, Y, S ru 
P b „ &^teT/i^ y ±S^l©|^^f)I^$ii5 1 a^±05n*^ifWa 
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mm&Mit&tokLx. MZ-t£&mT***fb\ &mmr b-t-b, ii^ 

a. Ti, Ge. P. B x Zr N Y. S ru Pb, foZWZT/l'* V ±&&M<D 
10 ^5^fi> 3 5 0TO±<Df^MTfe§VMi^®M<^^i^oTV^6^-CLED 

J^T. =>-r^ y^i^tti5ft^±W4i: LT, S i o 2N A 1 2 o s &M 
15 ^^«?mWi-«5 0 

(S i 0 2 |t ± ») t3fc#^>f y K§jiT45 3-f y^l 1 0 8) 
S i 0 2 t J: U f «W y K$HT^5 n-f^f y^itt, TA^ArisV 

25 y-v— ) ■AmfcftM^XZ b\Z$m&\-,tz.h<DXhZ> 0 r^T% RliT/W^/US 

^y^r— hi:**. 
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OR 
I 

RO — Si — OR 
I 

OR 

ttKD^;H (OHS) tr-^tp^-T- (^f^i 1X^7/-;^^!^ 
irfttK J&CfcKa^S (OHS) *<£te5r : ?-m±frb*ft 

(h 2 o) ^jottvot-a-u s i^o mmmj-) ^i^xm^tc^xn^ 



15 x5Lm<Dmn*mm-tz>o 

20 Rfo&&^£l£Z 0 




n 



10 
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18 



10 



OR 
I 

RO-Si-OR 
I 

OR 



TA-3vwxy fr— b<D— mx*foZ^/^>}) sr— Hi, lk<Dm<D& 5 frusta 
tt Kn^^s (ohI) ^#tf^ (^PBm^b-rv-^y-^^*^^ 

■T- (H z O) ^tLX^U S i tfSO (^ff^) ^bT^ 0 f c <xndrf- 




CaHsO —h Si - O H — CaHs 

n s 1 , 2 , , n 



15 xEj&nmft&ms&'tZo 

20 Rfc&m~£ltZ> 0 
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Si«0<»-n (OCaHsW*) + (n + f) HaO 

' ^ > nSiOa + <2n + 2) C 2 HsOH 

n = 1, 2, • , n 

jutm^ is tiZb stints hKmftLM< ft Z 0 ^fc, ^/^y>r-h<^ 
S i 0 2 ia !)f K^tlT^5n-f^ y^'ISrM^SBl 

15 s i o^^^^^m^^iy^^xt^^—T^^^m^itM^ 

fcm&< t ¥*m , gm&-f5z.biz£v^ ^-^-o^m^^ sio 2 4^ 
(D^mw-x^^s i (oh) mmmwxh^^^v >r— k 

^%®k&^-mtZ~k&X*%Z> 0 ^Jg^s i (OH) 2 &^<£>4fS 

25 T^Uyt^^f^ 3-^^^^*®<t*-^KWi:^il|^^ 
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3-r^y^istmfg^sio 2> si (oh) 2 t£z<Dmm>& 

(Si0 2 , Si (OH) 2 «;if^^J|R>r^i:©M^>te^^DTV^S 
*te#£^3ffite&#-t-S , iril&££^ n-7^y»SiO z , Si (OH) 

15 3&se>gSLTV^fc«>, L EDf y/SS^J'^m 

(A 1 2 o,tc:J:«J^3fcft:^>r^K*jfC>&53— f^f^ll 0 9) 

25 riTO5 D 
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~*.*:7h3MNf TO, ftfi^fl^SWOifcflr?*)*), ##KKJ&<4K:fc3^ 
«k o XfrWiikTjv % =- 1? A U *:<Dm&*toz-Z> t mitT/u * 
~$J»&&jfrtZ>. TAs%~VM y^n^iM TOOTO«fc?^ 

Al (0- i C 3 H 7 ) 3 -* Al (OH) 3 -* A1 2 0 3 

H 2 0 & 

10 ifa Oi^tSA 1 2 0 3 l-"Cf3fe^M ^ Kl^ tbfcfcSr^frA l 2 o 3 ('<£ 

2 o 3 k «t <9 sbtfravw > k $ tvT & s = — r >r ^jfmv±, m-(Dmytm^-± 

15 ICS i OjHifJfWW^K^tl-C^Sa^f^y^i^ *>3V>fiA 

l 2 o 3 \z «t 5 ^ratfr^^'f vKS fix >fe 5 =i — t 1 w <DZtM& tsitxhk 
V^U S i 0 2 ^«ttJ^3t<t:^^^K$nT>te«3— T^^^gi:, A 1 2 0 3 

20 ^^S©»g|:J;^ r. £ t> prtBt?*>5d^, 

tiS^^-f ^^JiSr^fi!ci-5o --X\ owI^l^ttiTt 

25 t©i5t*fi!ctSi:^ S i 0 2 JziJ:t>^3tefr^>r^K$nT*Sa— 

^^S^JB^fi, a 1 2 o 3 ^«t Q&ftfc&s^ ^ \*£tixteZ=--Tj 
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io b % %>£Tffi<DnftKm cmm-ej&i&i-s ^t&x*%z(Dx\ mytm^o^m^ 

t5»^ft5S i o 2 ^«t QMftfc&'U yK^t/i5 3-f^y^ 

#^8m-/BV^;ft53bfc#i: bTti, '>4<HLED^1 o l<£>¥^{*: 
Mcifcfflk LT, iitf, 
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(1) Ca 10 (P0 4 ) 6 FC1 : Sb, Mn 

(2) M 5 (P0 4 ) 3 C1 :Eu (|IU MliS r, C a, B a, Mg}6»e>3»R 

(3) B aMg 2 A 1 16 0 27 : E u 

5 (4) B aMg 2 A 1 16 0 27 : E u N Mn 

(5) 3. 5MgO-0. 5Mg F 2 • G e 0 2 : Mn 

(6) Y 2 0 2 S : E u 

(7) Mg 6 A s 2 O n : Mn 

(8) Sr 4 Al 14 0 25 :Eu 

'' 10 (9) (Z n, C d) S : Cu " 

(10) S r A 1 2 0 4 : E u 

(11) C a 10 (P0 4 ) 6 ClBr:Mn, Eu 

(12) Z n 2 G e 0 4 : Mn 

(1 3) Gd 2 0 2 S : Eu. Rtf 
15 (14) La 2 0 2 S : Euf^ifbllS, 

LEDfy/io lfrmyt^fritk, nxm*&fc\sit%*m&emfti?fc]b 

^m^©»^^ti^^3J!^fe (/^fem> *fe^) 
nEDf^l 0 l^ftLfcWfec^, ^tL^ioTW^ti^g^i-^^: 

25 ^3t^gois^^ m^im^^^ji Lxm<&mmm*tf7xte 

3 ~ t RTfL EDfy ^O^^ft^jlK-r 5 w £ l£ «£ t) Affile© 



24 

»IioI^FI©ftfflS#[:fcV^(i (R e^SmJ 3 (A 1 a y ) ^iCe 
(0^x<l, 0£y£l. I&U Rett, Y, Gd^a^b^^J:!)!^ 

(Re^SmJ 3 (A 1 x . y G a y ) 5 0 12 : C e h#3t©fc#>, 

rir^#5o *7c. Mt~^ ^ 5 3 0 nm»fc !) 7 2 0 nmttl^?l 

V\ Wh. AK Ga, Y. L a^G d^Sm©^tM/j:5 2f 
(Re k SmJ 3 (Al^Ga; 5 0 12 : CeS«^^tTRGB(D« 

sx±<D± stcvxB&znzi&ytmz, mftmm<Dmm±\z.m^x~mfrbt£ 
%^~^jy?'m^—mm&>±ft&i'X-b£\^i,, 21^^^53-7^^ 
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&%L&ft%i$&feBW (SALD-2 0 0 0A) ICfctK $L#f£fflO. 0 3 jtx m~ 
5 7 0 0 /jLmlZTWlfclMhtlffbW&Zo 

YiAl^t^ ^oLu, Sc % La, Gd, Tb, EuMSmW 
15 Wi$tL*:^*< KDjmt, GaMl n)6» 0©7c|i 

&<9, LEDfj/^10 1^^5fe$nfc^m^^^-ejil^$tLT^-r6 
£3fc£r®iR $ i*r<5 fc fctf^ 7 — *SJtfe"e*> & %tftm> bmitlrZ, m&ZkR 
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fe*r&aMt#fefc ifffi£o#J«£!lifc£ilr5 £ b &X% £ 0 

YAGlf3fc*Mt5h *feHm&£l/C (Ee) =0. 1W- cm" 2 
fiJUbl 0 0 OW • cm-^T^LED^j/^i^-rS^VMi^LTiag^H 

(Dtcfr, m, ytRT$7kfr\Z&i< , ffi&mfiLX^fi h/Wt'-^»4 2 0 nm 
15 nm#J5tfe!3 7 0 O nm#g$tf < ^n - K/^^/<^ h^&Wo<, 

fa&mmyt^imteYAGm'&ftfcxi)^ hmmxhvm, ytRxf^Zr 

l£Z>^bfrX%% 0 |S3tt 0 — ^ScftA p#>6 0 0 nmH^h^O 7 5 On 

25 ^ox, s^sffiij^^^o d <Dm&.ttxmm&)fcmz- btta & ^b^^^ 
^xhmm^ #-*y hmm&w^tzYAGMi&ft&<D%m<D^ a\<d-& 
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Y<7)-g|$£rG d RXfi/Xte L a T©t&-f 5 r. k X\ ffi&WBL*^? hsl'&&&& 
i<£<fc5ft&3fc#«\ Y N Gd s Ce, L a> A 1 > SmMGa«i:L 

io TiMb*. xnmuxm^Kmitm^^t^^mu ^tib&ik^mmtt 

T"+^»L«^#5o Xfi. Y, Gd, Ce N La, Sm©t±i7C* 
15 «\ ^CJ. 1350-1 4 50° C (Di&&*6ffl-C 2 ~ 5 ItKff. Sr 

. ^(^«p n p^7K t f-e#-/u^/n.T, mft, mmmzm-f^ 



28 

^WTJffiJBSfrtSEtffcffcW:, N£#3k ^oBe, M g> Ca, Sr. Ba, 
RtfZ nfrt>M$l£tltl'J?te< ^>(D%mt^ C, Si, Ge. Sn, Ti, 

!»^R-t■5^:i^^:J:o•raje$^^583t-t-*«3fc#:«^v^5o 09*.**, Ca-Ge- 

N:Eu, Z3^ Sr— Ge— N:Eu, S r - C a — G e — N : E u , 

Z^K C a -G e -O-N : E u, Z^ S r-Ge-O-N : E u, Z^ N S 
r -C a -G e - O-N :Eu, Z5£, Ba-Si-N:Eu, Z^ N - Sr-B 
a-Si-N:Eu, Z3£ s B a - S i -O-N : E u , Z^ s Sr-Ba-S 
i-0-N:Eu, Z^ C a — S i - C — N : E u , Z^ Sr— Si-C— 
N:Eu, Z^ S r — C a — S i -C-N : E u, Z^ Ca— Si— C — O 
-N:Eu,'Z| N S r - S i -C-O-N : E u, Z3^ Sr-Ca-Si- 
C-0-N:Eu, Z|, Mg-Si-N:Eu, Z| N Mg-Ca-Sr-S 
i-N:Eu, Z^, S r -Mg-S i -N : E u, Z|, Mg-Si-O- 
N:Eu, Z|, Mg-Ca-Sr-Si-0-N:Eu, Z^ N Sr-Mg- 
Si-0-N:Eu, Ca-Zn-S i-C-N : Eu, Z%^ Sr-Z 

n — Si-C-N:Eu, Z^ s S r - C a - Z n - S i - C — N : E u , Z^ 
C a -Z n-S i -C-O-N : Eu, Z^ S r - Z n - S i -C-O-N : 
Eu, Z^, S r -C a -Z n — S i -C-O-N : Eu, Z|, Mg-Zn- 
Si-N:Eu, Z^ N Mg-Ca-Zn-S r-S i -N : Eu, Z^ Sr 



663400 

29 

-Z n-Mg-S i -N : Eu, Mg-Zn-S i -O-N : Eu, 

Mg-Ca-Z n-S r — S i -O-N : Eu, Z^ Sr-Mg-Zn-Si 

— 0-N:Eu, Z^ N C a — Z n — S i -S n — C — N : Eu, Z^ N Sr — 
Z n-S i — S n — C — N : E u, Z^, S r - C a — Z n - S i - S n - C — 

5 N:Eu, ZMs C a — Z n-S i -S n-C-O-N : E u, Zl, Sr-Z 

n — S i — S n — C — O — N : E u, Z^, S r — C a — Z n — S i — S n — C 
-0-N:Eu, Z| v Mg-Zn-Si-Sn-N:Eu, Z|, Mg-Ca 

— Z n — S r -S i — S n— N : Eu, Z^, S r — Z n — M g — S i - S n — 
N:Eu, Z| % Mg-Zn-Si-Sn-O-NiEu, Z|, Mg-Ca- 

10 Z n — S r — S i — S n— O — N : E u, Z^, S r — M g — Z n - S i - S n 

-O-N : Eu, Z^t£}£n*<Dmfy&K>^<D&ftfc%m^%^b&X*%% 0 
%>±^jcMX$>Z>Zn, Y, La, Ce, Pr, Nd, Gd, Tb, Dy, Ho, 
Er, Lu<D?ib&te< bhimU±fr^£thX\,^^t$m^l'^^K Sc. 
Sm, Tm N Yb^^f^tVCV^ti «tV\ £;ftk©*±IE5n3fcttv &fc<D^ 

^3«<DffiT-iaBSr^fi-5^\ Yb. Smf|j:2|5, Ce, Pr, Tbfli4« 

20 V^4§£*ttu Mni:Ot©775'^^»<t'5tM^< U 3B3fe*g£<£>lRj 

tfiRtf, *fi1&»ltLTLa«:ftffli-« a (La 203) ft, 

25 MxLfi, *#^Ji ITPr &mmirZ, 0 mti? (P r 60 1 1) f±. 

^gaa, *»fk*, ^^if«r^«p-e^< 8 o or^nSi-s i P r 6 

Oil <Dmi&%h^gt&<DBfcb UT#btL5 0 P r 6 O 1 1 ^y^^JMt 



30 

mz*S&mzftZ&ftfolt* Mn«0$^:Sr-Ca-S i -N : Eu, 
Ca— Si— N:Eu, Sr— Si— N:Eu, S r - C a — S i — O — N : E 
u. C a -S i -O-N : E u, S r-S i -O-N : Euli/JJayt^ f7 

4 K-C*>S„ ^©^3fc^OS*«^7C*tt, -^L x Si Y N (2/3X+4/3Y) : 
Eu^L<ftL x Si Y O z N (2/ 3x + 4/3y- 2 /3z) -Eu (Lfi, Sr, Ca, S 
riCaWtl^o ) -C^ftS. — ASSS*. X&tfYfit, X=2, Y=5X 

^fi> S^fif^TcSfte, MntfSg&bnStbft. (S r x C a x _ x ) 2 S i 5 N 8 : E u, 
Sr 2 Si 5 N 8 :Eu, Ca 2 Si 5 N 8 :Eu, Sr x Ca 1 _ x S i 7 N 10 : Eu^ 

5 r S i 7 N 10 : Eu, C a S i 7 N 10 : EuT'S^tlSf 
tfWifcLV^ rcD^^ia^iCf^ M g> Sr, Ca, Ba, Zn, B N 
A1 N Cu, Mn N C rWN i ti*t>ti:Z>m£*)mt£tlZ>'J>te< th .1-SEiLhtfS 

fcVV ■ 

Lfi N Sr N C a % SriCa <£>lvf;h,a>T*>5„ S r £: C a » % 0fS^«t 

^m^mt^m^MLx^ Bu 2+ ^H^mtLxm^ 0 eu 2+ «, shes 

tl J ^t<, 3ffiOEu 2 0 3 om^T?miS$HTV^„ L*»U fU)SOEu a O, 
TO, 0©14^^<\ ^fc&3fe(fctf#b*i,fc:<V\ *:<Dtz.)bs Eu 2 0 3 

Sr2Si5N8:Eu, Pr, Ba 2-S i 5N8 : Eu, P r N Mg 2 S i 
5N8:Eu, Pr, Zn2Si5N8:Eu, Pr N SrSi7N10:Eu, 
P r N BaSi7N10:Eu, Ce, MgS i 7N1 0 : Eu, Ce, ZnS 
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i 7N10 : Eu, Ce N Sr2Ge5N8:Eu, C e . Ba2Ge5N8: 
Eu, Pr x Mg2Ge5N8:Eu, Pr, Zn2Ge5N8:Eu, P r N 
SrGe7N10:Eu, Ce > BaGe 7N10 : Eu, Pr, MgGe 7N 
10 :Eu, Pr, Z.nGe7N10:Eu, C e , Sri. 8CaO. 2Si 
5 5N8:Eu, P r, Bal. 8CaO. 2Si5N8:Eu, Ce N Mgl. 

8CaO. 2Si5N8:Eu, P r N Z n 1 . 8CaO. 2S i 5N8 : Eu, 
Ce, SrO. 8CaO. 2Si7N10:Eu, La, BaO. 8CaO. 2 
Si7N10:Eu, L a N Mg 0. 8CaO. 2Si7N10:Eu, Nd x 
ZnO. 8CaO. 2S i 7N10 : Eu, Nd, SrO. 8CaO. 2Ge7 

10 N10 :Eu, Tb, BaO. 8CaO. 2Ge7N10:Eu, Tb, MgO. 

8CaO. 2Ge7N10 :Eu, Pr, ZnO. 8CaO. 2 G e 7 N 1 0 : 
Eu, Pr N SrO. 8CaO. 2 S i 6GeNl 0 : Eu, Pr, BaO. 8 
CaO. 2 S i 6 G e N 1 0 : E u, Pr.MgO. 8 C a 0.. 2 S i 6 G e N 
10 :Eu, Y, ZnO. 8CaO. 2 S i 6 G e N 1 0 : E u , Y, Sr2S 

15 i5N8:Pr, Ba2S i 5N8 : Pr, Sr2S i 5N8 :Tb, BaGe 

7N 1 0 : C e 6^ - *U-Pg/££2xftV\, 

itxa"p^Mn w^b<«Mn^^^^r$^ mPrtm-m.m-z> 0 fit 
&ytmz.t*. m*m&7c%w^ &^<\*. m^m^mt t-^^ M gN 

Ga, In, L i x Na, K, Re N Mo, Fe, Sr N C a , B a x Zn N B 
25 „ Al, Cu, Mn, Cr, ORXfN i J; t> »WPtl/«^* < t> 1 ® 

5^<£>ffUB&WLTV>5, B N AK M g> CrWNili, gs^^X. 

r. (d x o fcawt* LEDWioKao xmit £ nfc wfe^t 
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lift $ n^nrfe* i: > mmzk&itmz- «fc § b^&ft t ^^^^ «t & e& 
5 s^3tflc»-fi. *y >>^#g$ti^y > y *a ■ Tjv*~vj>mcmikmQ 

-ty '>A-ef«$ttfc-i' v h y #a • T/i^-£A^«33eMj«te. led^ 

10 LEDf >>y 1 0 1 1 J: 5«3fc$fLfctfe3fct, >f y MJ !>A • 7^5 

^^A^b^^S^Mfe^ir^fe^j; D*ev^efel«3fei-«. tot, 

ytfli&ft-tz^—Tj^ymti o i Mz— itjcs^u LEDf^iou: 

20 y r>Ax*#«$nfc-r y h y ?a • TA'$^9J*mftMB&ftWRb<Dm&t<Dfr 
<D&&m&%.mwn, &umT c P = 4 6 o o Kttmc&^xftmfii&Mffi&R 
9 ammo ra< , ^^^^ u^t ^©fcwi^&fftffiifcR 9 srfij 

25 4 6 o 0Kttm^m^xmW&&Ufa%iLR9*4 otti5:-§iX*mtb%zk&x*%Z> 

o 

( (Sr x C ai _ x ) 2 Si 5 N 8 :Eu) <DWmJf 
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JM-OSr, Ca£»MiH-So Jg3jSf<DSr N C a ^MfitSrt^ 

$fcM^SfSr N Ca{£{i, A 1 % Cu, Mg, Mn N MnO, Mn 2 0 3 , 
A 1 2 O a £ if St^W^S <fcV\, ig^<DS Call, T^=^#ffl^C 

5 *K 5/ ^ * f*JT-|&#<HT 5 o «t V &btl1t S r > Cali, 

ffi&tm 0 . 1 nmfr$> 1 5 MmtfeS: i: aw* bv\&s % r<£>*£HfcRB5££*i 

ftV\ Sr. Ca©MIIt 2N£t±"T?*>«ri:iS»*LV^S % r fr^Pg^fr 
&l\ «fc *)m&'$M : &&<1rZ)tL$>, ^ICa, MSr, 4SEu0 5VM 

10 T?#5„ 

;•■ S i 3 N 4N S i (NH 2 ) 2> Mg 2 S ifcifTNfcS. Ii©S i 3 
N£4±©t>©^ s 0*LV^5 % A 1 2 0 3 . Mg N &m**}ik%0 (Co 3 B N Ni 3 
15 B, CrB) , &ti\ms#^ H3BO3, B 2 0 3 , Cu 2 0. C u O f£ if <Di\& 

m&-&#£flX\>Ti>£\<\ Sih, M©Sr, Ca^iH, T^=?V#ffl 

©¥J$$feg|4 N jfto. 1 m^f) 1 5 /1 rnt'fcS ^ U\ 

»fCDSr, C a Ii#i^T*Iftt5o j^T^O 
20 S: 1 *5 J; 2 K^tl^etl^rto 

3Sr + N 2 -» Sr 3 N 2 • • • (5£ 1 ) 
3Ca + N 2 -* Ca 3 N 2 ■ • • (i£2) 
Sr, Ca£ s ^#ffl^ E t J > 6 0 0-9 0 0°^ ^5B#ffi, WctZ> 0 Sr 

25 «fc Y) , S r „ C a ©^fb«&«:#5 - £ 5 0 S r N C a ©^ktef± % 

3Si + 2N 2 -» S i 3 N 4 • • • (it3) 

^isit, ^?#lSM , t\ 8oo~i2ooU l>i5ffi v Hbt5o r. 
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Sr, C af L< I4S r - C a Oif^^i#t5„ Sr, Ca, Sr-Ca 

i©t^#| N tf^-f iSO^j^ !) D t° !> Wft, ^JO. l/zm^fe 
1 5 ^m-C&S^^W* bl\ 
-LfEJfOlSWa^ Mg, Sr. Ca N Ba, Zn, B N Al, Cu, Mru C 

15 ,tV\ Mg, Zn. B^<D_h|27U*?rJ^T(^^xe^*5V^-C, IB-^S£r 

ttx^§^ ^^<D^T»n$tt6o r^a^t^^fi, h 3 b 

0 3> C u 2 0 3 , MgCl 2 , MgO-CaO, A 1 2 <D 3N ^JK^'fM^ (C r 
B. Mg 3 B 2 , A1B 2 , MnB) > B 2 0 3 . Cu 2 C\ CuO&if^&So 
20 ±lB$fr#&fTofc^ Sr. Ca. Sr-Ca©ltt, S i (Dmt^O. Eu 

cD{fci^Eu 2 0 3 £21l^U Mn»f5 0 ^ffc£*L^ 

Wilkes Sr N C a , Sr-Ca (DWiYMq, S i (D^fM^ E u tfXfc-g^E u 
*Wc(S r x C a x _ x ) 2 S i 5 N 8 : E u T^£;fr5|ibfcffc<H#5 r. £ ^T*# 5„ 



663400 



35 

X (1.97-X) 5 0.03 

— Srete + Ca3N2 + SbN4 + EmCfe 

3 3 3 2 



SrxCai .97 - xEuo.o3SisN?.980o.04S 



&&Xt* WVt'Fs mmi&fc. ^ if'MtS r i s o 

5 mj&mM^ 1 2oo^bi 70 o°c<Dmmx*mf& : &ff ? - t&x*% 1 4 

00/5^170 OtCK^^WI LV\ ^#m£fTV> 12 0 0 

a>e> 1 5 o ox;x*mi%mmi&&?r5— &mfe&*&m-rz>^k 8 
o ofrb ioo o°ct— mmn<Dm^m\ #^cwlti 2 ooh 1 5 
0 0 °cx~mm s ©jfe*«rfr 5 ~m«c &mm&o *®im~tz> zLth-vz 

10 3 0 ^3tft:©Jm^ttx (BN) ttf(D5o|i, ^-b^ffiV^T^Sr 

ff9^tW*bv\ ^b^^^MW^So^ofib,^, tvv'S-j- (ai 2 o 3 ) 

<fo<5o 

^^•fe^<^3te^r^3fe"rtB^^3t#:fi> fefttfM 0 0~6 0 0 nmW^ioTl 
m£tlX&yfrtZ$k%:fcXh*) , MZ-tt. Y 2 O z S : Eu, La 2 0 2 S : Eu s 
20 CaS:Eu, SrS:Eu. Z n S : Mn N ZnCdS:Ag, Al, ZnC 

<3S:Cu, AlWlf^S, r©i5CYAGM^i:n(^M© 

ft-*smxhz> 0 
mrnmi 1 o] 
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^-)fel:>tlTi»fe5Si, AK Ga, Ti N Ge, P. B N Zr, 

ifI©If^±W©-oi LT«> S i 0 2> A 1 2 O a , , Z r Q 2 , Y 2 
10 0 3N MSi0 3 (jfc*3 N Mi LTds Zn N Ca, M g> Ba x Sr/i^[f 

T@^$tL§ 0 *3SWfc*3V^T^ ^<HSi, AU Ga. Ti, Ge, P, 
20 &£j$L^-rV^ci?\ 4>ft< tt)Si N A1 N G a N Ti, Ge s P, B N Zr. 

25 &<Dft&m^z&m&&mnA,m^*ftzm&&$>z>o mz.ti. Au-sn 
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j^Ts mmm^iztizMtfr&jiitfwbLx, s io 2S Ai 2 o 3 »^t 
(s i o 2 K£%mmm) 

s i o 2 ^ i vfmzfrzmmmte, r^^y v t^m^mmm t 

^i/y <*r- hOflPTk^Sritfr ^T^^y^&APffc-f 5 b3ib UT#f H 

sr^s i o 2 *s^$*l5o tot, y^no^/i^y *r—h<Dtin7kfttm 
mzmmmt Lxxw^^^^^^^h^nr^^^^u mm%m& 

ytm*&%wfommmm£nxtj:zmftmw&mi&~tz> r t&x%z> 0 #^ 
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Jd&Lfci?^ T/i^~?A-f y^n/K^iM KWu Tki^ai-KJfcLStft- 
25 ^<7)iR!Jffi^M$tbT?f^$tbfcA l 2 03^<J:'5S^ : ili:^ ^3i§3fc*^-t» 
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m*-kfrt>mmtz><D&V5g. mim<om\^%amt-r& r. tares z> 0 
mmtt* ft&<Dffimi~£zi&mt\mftvmmmz£zmmx*h%tcfr, m^m 

xm^xt>mm&&<D&T*m<zt&ft\<\ 

iai-6^feSr^fflbT1)J;v\ tomcX*)^ ^/-/k ^*/^tio JptK5M»^ 

±tm***mE.&r, 3Lmffl&tmmmmto**$<skti:ztm# 
'#t Lxmrntf^^^^^mm^^ir. mmm<Dmm^x>umtim^z^ 

[7^7-] 

±H2^#Jif^ ^<iVS i > A 1 > Ga, T Ge> P > B > Zr, Y 
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S^f±4>ft< irfcS i , AK Ga, Ti, Ge N B. Zr N YfcSV^ttT 
[LEDf^yi 0 1] 

^^laeRriB^to-eifeSo ^if^SLEDfs/yioifi, mocv 

10 D»j;D£te±[:GaAs N InP N GaAlAs, InGaAlP N In 

N, A1N, GaN, InGaN, AlGaN, InGaAlNWI^I 

ftJli LT^^^rSc ^mtiwmmh tt^ mi sg&£\ p i n^pn 
^#-*lt«WS«ft*^«k<**^te*^*^fc^ 2 Nfff (-^i hi 

G &j A l k N N fcfcU O^i, O^j, O^k, i + j + k = l) T*fc5 0 
20 t°^/K SiC, Si, ZnO. GaNf ©#WWll-ffiV^fc^5 0 fefittO- 

25 fcGaN^^g^S^i:bTftJffli-5^<tt>T^So 

(DEISMS i 0 2 ^x;/fy^$t5^i('J:ot^ifi:t77^rS 

y NlKw^hiLTSi, Ge. Se. T 



41 

£-£:3i§-a-t2, PlK-AVKT'^Zn, M g> Be, Ca, Sr, B a 

it'*y7Tm*ttzvyT4TW&*mimm±\^ mttfv ^^^^ 

Z n&VS i «r K-^-frfcM^ * -k#y ^^frTrfcS^ttS, & 

teT^-^A • ^y ^AMftT*$)5PS^7 7 KfK M:#y £ A 
feSPl^y;?^ hg^e$tbfct><D^0ii^^f btiSo LEDfy/lO 

EDf^lO l©±MIIj;3 5 0 nmSI±5 3 0 nm^TW^ LV\ 
[^JR'^^— 0 5] 
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(TO a) 

^11 0 8, 1 0 9fciOlfil 1 OZmW-tZtcfrCOm^aZ^-f Zo 
W\ 0. 0 5mm~0. 2 mm^W* L < , ct 9 b < 0 . 0 5 mm~ 0 . 
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y- Ywm(Dm.mh<Dmm*m-tz>o rtu^j; v &m^mm-tz>^b&*im 

b) 

flt/&-r3 r. £ k £ t) , y - Km®^o^^^^^^iae$-^s ~ t&x%^ 

i 

20 S0^fRj#ttWb^6o 

o y - Km^tt^M-^ v tr—V b -fcf&M £ tiX^X h «fc v\ r J; 5 K*JE& 
25 ij»£Wb&V^cae\ ^Stt^^Jh$n0^ bV\ 

&<Di&mm-£ v )m^b*mmb-i-z> 0 ^—*n<DW-w±o . 3mm~i. om 

m^0*b<, £ <9 b < (3 0 . 5mm~l. 0mmXfoZ> o 0. 3mm«t<9 
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10 T*£> *0tt^fpj_h$^^ LV\ 

15 £*L& 0 

£A±1 OOW/m • K^T©iit^5ii^t<, <t>9$f^L<«l 5 
W/m • K£l±8 OW/m • K£*T^ JS^0^L<«1 5W/m • KJ^± 5 0 

20 r^m?m%.mmt)mbthz> 0 

tfc^tlftlOli^tt, 0. 0 5X1 O-^degJ^JiO. 20X10" 4 
0. oixi o- 4 /degj^T-e^ti(^ 2V^^E^^ffi5|55fc{t^:#<-f- 



45 

[^K1H10 2] 

y^Ktil0 2O^tgiffi-efc5±Stt, O. 0 2mm 2 ~0. 2 m 
m 2 (D|5IS(7)ffia«rW-r'5r.i:^W* L<. J; *9 L < 0 . 05mm 2 ~0. 
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[pyKioe] 

ftt£&SB 10 7 £&JSSgfl£;5>e>&5 y v K 1 0 6 Sr^-f-So mifE^ 10 7ft, 
^*W"f-5 0 H&fB&ft^ 1 0 l^^b^G>^3fe^tL53t(L • HtrfEMSff a 

y 5/ Kl 0 6 l 0 5*fc&tm& 1 0 7 0^3fe't4^lti: 

15 mmmmmmu l-o^ r. £ aw* uvv y y k 1 0 6 ©Ms©»i(j: 

-LfSy j/ Kl 0 6ft, Mx.fi, ^-^V^^it^A^v^T, y 5/ Kl 0 6 
$ ttfcBfl P SPrt ^ :7V 5/ h ft© #7 Srifig LiiJF r £ K £ 

20 y 5/ K 1 0 6 O^ft, 10 5 ©IS^fc*ft^flBfc»b:&>;fc5|Zifi 

5/>Jr— 5^1 0 5^r^itJhT^ttft*#^|5S^$n5 1 b<D-eft^V\ 

f**PdSiOi?^<o y y KMv>si, BfrSBy y ki 0 6(D&m 0 7©ffsi^ 
mmcomm 2 . 

121 3 ft, *mw\mzmytmw<Dm<DmmMn%^i-mimmmT*ibz 0 
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led i o i ^mm^tc^m^mm^M-ro 104 
nmrnfey^-Y— , iui^^kw, 1 1 uiLEDf ^7°±©3- 

S i 0 2^±^it5»©¥l/5^fil5 0 £fc, Mi^l 0 ISO* 

^--tv ill &t>* 1 1 2 te N mi&(Dftm um^^ ^ kii i 

1 3 ^ioT£j-lt£;ft-CV^ 0 LEDfy^l 0 1 1 1 4rttofft 

*11 0^LT^$nTVNS„ LEDf 7^©lA->ft0l1il 0 2fi, 

^®tti7^-r— i o 4iaoT^WWi y^ir-^^V >-^'$tL 

121 3 dTj^il/S «fc 5 *l^©3-r^y^il 1 1^1 12lt LE 

is Df^ioiwiii, -ohm. fcj;t)^<z>±fcft-eft<, 3L&fc±\z-bftmis 

ftT^3 0 L EDf^l 0 1 (D±Ms illlffi^ ct t>*^ <D±^^{t ^^fc^ — 
1 2<Z>J¥^£;W#LV\, Jcfc, n^-T^^lttLEDfy^l O 

IU3^i-J:5^ a— TW^jpi l lMi l 2jfls?(M!l^^$n 
1 1 1^1 1 2^-;uKiil l 3 i(7)#ffi^#^ELTV^ 0 r^iir^J; 
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\) s a-rjisymi i lRvi 1 2t^-/uvmmi 1 3 b<D®mmmm<Dm 

5 [/^y^^-S^l 1 4] 

14li, LEDf y^l 0 1 Wrtti^It^S^^ lTi<„ £fc, 

^ut(DmM.^m^m^ummi o 2^wi-^ 0 ledwioi©i 

v?l 14(1, LEDf 7^1 0 l^$e>^MI^^It5fc^3-r^ 
^11 11,11 2^B^T^3fctt^^-efeS^-^Kg|5Ml 1 3&m?Z> 
r£^T-#5 0 ^5/^—^1 1411 3-r^^Sl 11,11 2^£— 
15 gfg# 113 ^(D^^tt^J; < |iJf$<DjiiV^<£>;W£ Ll\ LEDf j/^l OU 

(R]±-f-5^ifWijm^fc^o &i i 4fi N ^gp®si o 2 k—to-mzte 

^£ >51ttfe^¥»^-rsri:^-t;^5 o ^5,^ v^-jfsj-^ LT^U 

^ij ^IM^ 7^ K (PPS) x ^/Ky-r- (LCP) % 
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^Wil(-fflV^tL5 0 ^{fctfj^f^ Cr 2 0 3> Mn0 2 , Fe 2 0 3 ^- 

JiX*mm-fZi&&. LEDf^ioi b'*yfr—&i l 4 £ <z>&#8P#f±, L 

*^MiSr&tP3feSrl8*i-S LEDf y^iV^3lSf M^T'fffi U/tii 

25 ^fc, LEDf y/1 0 l*Sl@^*5i*l^*y^^l 1 4rt©^S 

WEI 0 2 ^ffi^^^^-arSfcfe^fiAg^-^. K # — K I 

[^gpm^i o 2] 
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o 2 m&&m&, LED^yioi if uti^o^ 

5 ^^CM^t^r i^-e^r^ o ^iil0 2lt ^LEDf^l 0 1 £IE 

^^j;v>r i:^W*UV\ ^g&®&l 0 2(D^^^®^jgfeii: ITI43 0 0 
ix Q • c m^TW* L < , «£<90*L<te. 3/iQ • cm«TT^5 0 £fc, 
Jlftftjft^^fciU 0. OlcalAsKcmWcm) K±«K> 
10 «t!9$f^b<« 0. 5 c a 1 /(sXcmWcm) ^±T'£>5 0 

r <D «t 5 ft^gprn® i o 2 £ LTte, m*? x> v a 

wmm io2itty-K7 i/-^^fuffl l?c4§^«\ m^fc**^ mzmm 

»31<toTSI>«rjpJffl-e#S^Jnxtt©a^e>, WHO. .lmmi^2mm-eS) 

hfitz.fWWm 10 2 £ LTte, IBm^^*^:/S&7«£i£5- £a*T*# 
6 0 ^y^hS«±^JSmS:fflV^5^tt, <W6fcir©ff*£UCl 8-7 0 

20 

^Stt^iT— 1 0 4 £ LTte> LEDf S'T'rO i©tfti©t-^ S/^fe 

XteO. 01 c a lAsXcm^C/cm) £JUb&W£L<^ <fc 9 #?;§: L < 0 . 
5c a l/(s)(cmWcm) SUn?3bZ> 0 ifi5W^(D|g^g%^-f- 

gjStty^r-r-^Jf fctiSo r©J;5^m!7-rir-i 0 4tt, 45- l e d 
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[^KWll3] 

*t-;v YWti 1 1 3tt. ^^ilOTOl^ CT L E Df j/^ 1 Ol.f 

mtty-Tir-i 0 4, ^3fcfr^^r$nfc=»— mil 2fti?«r 

^T'#S 0 *-^KSP*tl 1 3fi, ^««^m^ft^£/B^T^&£-fr3r i: 
10 TLEDWl 0 l^b^rSjttSrMfP^^rm^Srli^-rr £ 

^ fw i i 3 «u ^ — ^ ^ is?m<Di&mftk *4 tmc 

mm<Di&m 3 . 

ft 5 =» ^ issfi&mt it-eft < , t»<E>W$MSTJ!g;o> bft^^-^^r 
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ioi ±^-^>Bf it§B^^^^^*^ 101 (Dmm^^< i^nxm^m2 o 
15 ^mmmxn, m^tm^- 101 oiH^y^>2 o 1 rs^-corai srngp u 

^ri^W*bv\ r^itntpfL HUfeffcfclHrteu /^ojg^n^o-cvNS 

fcfe, ^mtt^^-^-^^^^^Ttm^i o i*®±^t>iH]i9^. fs^st^- 
i o i (D±m±fotciirxt£ < > ^(Dmm&mzh-tftvkzwtfbtiz* ^tucx 

20 <9> ^5fe*^l 0 1 &3l^i/X^2 0 l %mfelstctk1&XftM$:ft? ~ irtfS"? 

ti«i^i o l^ffi^^w^ttfci^, ^fh^%mL^-2 
0 2iaotM*i L i o l^SE^f^^^^r i:^^v\ sfc, mw&y 

ht\ sg^srp i o i y^2 0 4 ^^ttm^-r k u $&%m* i 



53 

0 i (omM^uwmt^^^—^ KLfcft, o 3 &mytm* i o 

^©i5 KJSafc*^ 10 1 lrJPtati^*i< :£8x£ LT, %%M^ 10 1 

W-rri:«^< > ^tib(D#Bff-C^ii:^^Mfi$ti^ 0 ^^£9, SiO z 
\z X V m%;fc2 0 2 tfVM ^ K $ fix ft 5 3 -x -f 131 «fc V B)feif©±i, 

B5l^$ii5J:5lCv ^^TOi"5^3 o l, ^«<«*£pfH- 
§ a^I/^ 3 0 2, ^ffrf&& / X/k 2 0 1 Lfc^ / X/l^ 2 0 1 £ W3§ 3 0 

1 teHKH-rstfataK^a o 3, Rummm^^m^mm-r^y ^2 o 1 a*, 

^ft^ftflSgH? 3 0 7, 308, 309 ^^ftfc*^-^* 3 0 0 &/8V>5 0 
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m®3 o i) 

i«Mt5^3 o i \mm#ms o 4 mmim* 

5 ^fftLTV^o 
{^JVf 3 0 2) 

^/K/3 0 2fi. ^3 0 \frhWik ! %3 0 9£iiLTl$:i££*VT< 6^ffr$? 

10 ffimtf^y 3 0 311. MJ?£<Sr^3t3 0 lfrt>'W73 0 2*5j;t>^^yi/2/ 

t^3 0 5 »$ft/X/k2 0 1 <D3feM*-C^W 3 0 9 £i§ LTtlt, 
Z:(D'&, yXVl/2 0 l^Rttti^tl/f ^aofc^^^r, ffltmW3 0 8&iiLT 

o i ^-eM^-rSo mmtf^~7 3 o 3iaot^3 o ia>e> 

3 0 2 «r&|ij IT / XVk 2 0 1 <£>3fc8&*ff£ XMmW 3 0 9 Srii LT#i§ $ 
15 fl s ^©ftilf 3 0 8^ILT^3 0 1 ^Xm&£tlX^Z> fctb^ %\Z.^~? 

u~-mwft*mm^x\^vtn^hz> 0 ^ot, m^mn^^-mm^m^ 

(•zxl/^^y^r— 3 o 5) 
20 ^i/^V-y-y— 3 0 5fi, ^3£W3 0 7fc3V^23 0 9&^LT^®F*H'l£e 

$nx*3f9. $£^3 0 7&^LTi^£;ft3£fC£J£SiU mi£W3 0 9£ii 

Ltii$ti5i«oji^^iit«„ n^wf— 3 o 5icj: 9 . mm 
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mmm 1 ) 

(1) LEDfy/ffi 
A) TMI (MJ ^vi^RVK^h^ 

10 £K<fc97«£i2:f::o Kw^f^iLTS i H 4 i:Cp 2 Mg^ 

20 TfcSo ) 

3 5 0// m^OLEDf y^M^^fco 
25 (2) s*ytr-i?fm 

*>3Mf#7;*i o 3 duties. th^^y- K«aii o 2&*fr^nnA£ 
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(3) ^#yK 

5 D LEDf-^l 0 1 h&m'<yfr—i?l 0 5 ir^^fte. Au-Sn^i:'® 
5 *^«Ay/c^^r^ b-Cff 5 r «h fe# 5*5, *MMmX*n, Si, A 1 % G a , 

Ti, Ge, P, B, Zr, YRTfTsl'* V ±H#JS<£> 1 2«£/.±£Wi- 

S i O 2 J: «9 L E D y ~7i£ ?4 # > K $ tiX ft 53§3\fJ£«tt, 7/u*c/u-y 

vtr-bt mm&tmmm t *mfc<vm&xM& lt^5 ^ y t> y^mmmt 
ov>x, ^/t^>y h(Dm^Mmm^mmmt vxm.m-r^m^^m^t 

fi, LT^XL^^^^fc^fc^, mmmm^2 0~5 00ppm© 

mm. 

/w^y^— K N-^/wxy^— k ^ftffl^ts^ sio 

2 £r30~50wt %^ts^J^ y h SrffiN^&itrfc&G&S?!! y =fV— 
^y^3 0-5 0wt%iv^5 SHEW:* tf5SS> 

^v-y^-H*, ^fettjj^ (hci) tmTiz&^xfrk&j&zitxMftffi 



57 

£J&S£itfr£'S\ *SA'#M\z.l,1ti><D&i&mirZ a *mMMX*lZ, SiO z £3 

o~50wt%ttf^vu^his mmt, immm.m (hcd 

littt7 5 : 16 : 8 : 1 £ -5 «fc 5 tcjB^ V fr— h StAPtK 

/K (l o o°c~2 o o°c) <o-mmmhm&ir%>z. 

f C ^ N ^^v- vtr-ht mwmn\%m&-i-z> t . s i o 2 ^<z^§@^ 

3t^*^"y^-^±o^©te«^*&i-«o mfi«i^s3v>T, samaras 
a(Dmm^^mm^ti. mmztizmmwuomte. mmtstitzmmm<D±Km 

IS 3 . 

-rfcft, ^S5fe^*3«ttffeJS^5/<>-— i^ifc — * — _h(31*3V^-C5 0~3 0 0°C, 

^tt<iii5o~2oo °c(Dumxm 2 b#» < 0 n *uc x <o „ m 
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LT^tg^igT-r^fcfe, 1 5 0°C~2 0 0 o C(DUmTX#gkKik-rZ>TJ]/* 

fcif('^t5Si (OH) 2 (i N 3 0 0t;©^^2H#ra^3*3££fc: 
- «fc!K Si 0 2 \£jffitZ 0 

20 (4) !7-f — tJ^K 

LEDf-y^lOl ±^Bft»t £> thf^mm 1 IE&t*ft<£> V — KM 10 2t(t 

(5) W/M>K3-T^y^'l©fl 

25 02 testis *nmM^«2m^^-7 i ^^^JiSrm-r^ 0 * 

f, B*f©±l:Al 2 O s (aUCCA-Blue (<ffc^5£> Ca 10 (PO 
4 ) 6 ClBr, #&tMn, Eu) tW^^ K^T^^n-f^y^ 
S 1 0 9 &3£j£U *r©±fc:S i0 2 (aHyb!J!)A- 7;^; = !)A • 
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ccA-Biue &%Vf(Dmfc7tm(n y 1/m.M.mm t> u < ioti 

5 p> i 2 o 0t:oiiIt3~7^MtS o #bnfc^p n p^@^;-e*&#, fSgL 

Aft*, ^UCCA-B 1 uef»#5rtm5 0 >fyhy^-7 
/i. 5; ^ a • hZk&ftm*. Y. Gd, C e ©*±S57G*&fc*NHfelt 

mtT>i'^~t7J±bm&\^xm&mn*nz> 0 ^^.y^y^^bx^xyy 

EfcLT^.&&#fc 0 i^iS&^Tk^-e^— /w5^lt, sfcHK #Hf, ftflk am 

Kfft&ilLT (Y 08 G d 02 ) 3 A 1 5 0 12 : Ce^W^^fc. 

5-y?m 10 8 Sr^^vi^ y <5r— h ^^ffi ^XMj&-fZ>Wr£r&Mlz h o Tt&Wt- 

Sj£Sft^«C*-CfcSfeft N it^&Stf 5 2 0~ 5 0 0 p p m(Dm£tpmzm^t5tl 

Igi. 

25 7/l/*^JJ b b tt^f/^y K J^vW"> JJ K N-7°nt° 

/W^y^r— K N-^wy^r- K ^Hig^Kii, S iO 

2 ^iowt %^tt^f-^> v^--b y ^HRft* 
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t%^&^;uzsVtr- bb, tBMb, ?kb, lS^ifii (HCl) btK ** 
itX7 5:16:8:1 b ft 5 £ 5 IcU&L^/^y}) fr— h *MftMfcfo£ 
5 it, 2 5 °C^*5H- 2 . 5~500cpsi:ftS«fc5 

itXl : 1 : U^^M^ilU f»g3~10/im©f»i 

^ y — /k mm^'w x o trnwiM (ioo °c~ 2oot) o^ra^j t 21^ 
58 w fc*3 # 5 * ^ u-mm&mfrnz m v l 5 3 us© t> t t 
15 i o 2 m<Dmmw; xw&mwz tiznm Lmmm^mmizM vxmmmt 

20 _hf2^«^HI 5 l^tIg*ffiV^TMt5o £i\ ^ 3 0 1 A*K H 

0 3(aoti«»b;x/i'2 o 1 Km^-fz* m^m<Dm 
mnsw?3 0 2}aoxi®t5„ 

25 T\ ^JSMTiis ^3t*^^-bffi^ a / XVl^T^* -t?<£>SBtft&r 4 0 ~ 5 0 mm 
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5 5 0 

Ig4. 

15 ^Sr^tf-Tfcfe, ^^ttt- ^ 2 0 5±(C*5V>T1 5 0T^(D^MX3 0# 

T'#5ri 1Wm£tiX$3 V % rill: «t 9 #£<k 5 fe£©^3fc«:38fti-3.363te 

25 LT<atet&&M&T*-5fcfc, 5 0t~ 3 0 0 t«T««I^lf 

£fc, ^X^'&Vvr 2 0 Ot;3:^M^2S±#Lfc££K£/&i-.5S i (OH) 
2 f±, 3 0 0TxDMMX*2l$ffl%m£itZ>Z.bfc£V), \ZkAs¥s i 0 2 \c£ffi 
i-5„ 
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^tnmgSt'fcot, Si0 2 ^Si (OH) 2 ^if<7)M^^^^i:-t"5 

m f *3 J; tm^Ji * k a, v / r— v TMx-mm tttt 

m^ti^mt^m (hcd zjg4^*3v^-c^-rss i (oh) 

(4) $tit 

15 ^JR^s^— i?(D±ffiWfcmyt&?&U 10 7 fc^JRSP^e>*5 DyKl06 

.&mut&m'*y >r-V i o 5 k(n>W3&m*WferirZ>T- iliio 
WW y K$HT^5 3-f>f y^g©I$f$ Gfti. 4) (4Ai 2 o-,i:i 



663400 



10 s„ 

15 $ h \zl 3 — r -i is?m& J: uqg*s * y - Km® a> $ nrmu a ^ ^ 

ffi&v-j-Y—tiK mftm^mm^x\^v-vmm^mm\^tcvtmtts:\), 

}*Mmfrbffimt5titcx&fc±fc%ytm**mm£^zzbxmmmm* r> 
-t$itz>~bfr"imxhZ) 0 
25 (mnw2) 

k ]) —^wmh^\^n^(Dm<Dm^m^x^xmytm^(D±icH^^ 
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(2£J£0!I3) 

Lt^3 = 7 (ZrO z ) M^^^V^^-f^ >^"Jl£^/& 

^©srn&cfc*, i 3 o c P s (2 5°o mm<Dm.mm^mmvti 0 

20 ftv^fc, m*Stt©i«V^3t^eSrfWT?ftfe 0 S i0 2 Hi»)f3t 

^WyK^t^Sn- ?V ^^g^BJf^ Gfal. 4) llZr0 2 (a 
5«3fcfr^>T^K$tLT>&*3- ; r^r^^O®^ (ft 2 . 0) <fct)/h£ 

(*I«|4) 

LX-C^hVT (Y 2 0 3 ) &3te#&£*fcV^-7^^Ji&»fifeU 
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ftv^ft, fi«ttOiBIV^3fc^KSr!SWe#fca S i O 2 J: «9 

•? tW^^f ^ K^-c/^3-r^ y^golW (I) i . 78) «t«5/h 
io fb^f y »>A^b^¥*^^ffiff* (^)2. 50) i B/h$v*fc«> % %%m 

(»J5). 

15 (31 s i 0 2 ©BSS:JEMcU. »*tt*rWSEi-atett^*#!ll t l?3«%K:3S3fe^fi£ 
25 l^Tte, Rumts. 

(1) ^y^r-^fiJc 

ASy^r— 1 4<Sr^$*fc„ ^^^LEDtfVSy*-— 1 1 4 F*3fi, 
LED^y^SiE$tL5IBPaBSr<ix:TV^„ ^s/</— v>l 
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(2) ^*>F 

tfcfc^ »1 i^tt"C> Si, AK Ga, Ti, Ge, B, Zr, 

5 EDfy^^-^^*>K i"5 0 

(3) ^t-*>K 

LEDfy^lO l±^ttfett^Mi:iE&tJ^©y — K«ffi 1 0 2tli, 

10 (4) f^MyKa-f^y^Iofi 

Si. A1 N Ga, Ti N Ge, P, B, Zr, YStfT^* U ±|g^ 

s i o 2 (a >9f »w ^ K§^t^5 3- rj^ymns r/Mvi^-y 

@3^£*i3J;5^ H^i:^^3fe*^^±ffi, IKJffi&itm, 
^^ffi^BfM^J¥^^^^^ <9 jg L^#ttttT^«£ft-5f £-£3 0 r 

(U^ ^-^Sbfe#^#fcL^SIT\ S i O^ci^ftftSv^^KLfc 
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(5) mst 

siytr—*?! i 4<Dm&fo\tt—/Vy* W ^yffiffi&imU LED 1 0 1^>!7 
(HMJ8) 

£ATs mmzmm \^x*nMm\m^mm*mw-m%mT^xmn-fz> 0 

<D±fcMf& £ fife 1 mSl±<D n <h b * 6a/P#^if^3fe 

15 <D~M&^m$MffimxhZ> 0 /^y77l3 

^Sii4 tfrb&zTi&m 2&Km-f% (ni6A) o Tmm2±.\znm 

lilJ^±(Z)^MS^b^6mi<Z)^g9Sr^-t-6 (H16B) „ m\ fH 

(D^e 1 1 1 <t 5 ^s/bsjs i <D±^mm u mmmm \^xm 

(®6C) 0 
5&Sl±i$« (I26D) „ 



68 

±{zi&&Ztiitftftm*&&&zk&'X*$Z (0 6E) o 

(Epitaxially Lateral Overgrowth) Z.klZ.£.\) ^ H 1H*<£>ft _b bfc 

$ib\z s jjtiiiocit A g) cu, au, p tm<n^mm&&mfrb 

M$l£tltz.im&,±<D&mk, W, Mo, Cr, N i ^(DmfM^^M^hM 

m£titLimsx-t<D&mk, frtbf&z>h<D*m^z>z.k&x%z> 0 z.<dxo\z 
xwmm 1 0 &mmvk*^ir% ^.k^x^o, ^wmm 1 o \z x v m^tm^m 
^mmttkz-k&xzz,, zbK, i&m&*Mfrz>xwmmi o k lt«, 

^cuzm^z^kKxyjfrj&fe^tix^^fribxfoz,, £fc, ^wmrni 

Ofcn, Si, S i C^©^|fr, C u-^t^Itt7 5 -yt*<Dl& 



69 

5fc&5 0~5 0 O/jm^ LV\ 

#£LV\ pfl;fe^f^ Rh, Ag, Ni-Au, Ni-Au-RhOWR 

h- I r mvf^tfN J; <9 # ;£ L < te, Rh*fflvvsrt^5„ rrT\ 

p®E<£>ff£l3:x O. 0 5~0. 5 ju m3JS#* LV\ 

A 1 2 0 31 ZrO z> T i Oz^^bJ^S^^Mfc^V^fi^S^^rJlV^S 

£ fc, mi 9 (7) p ««o Jbfc* l ©#ift7&$S SrK»t S i: i: t> fcU 

Sr^J^i"-«S"C*)t), -tn-^tbx Atu Sn N Pd, I n WI^^S, 
f? 1 &t>*|! 2 ©*§MS©ifi^:f4> Au-Sn, Sn-Pd.Xteln- 

<D&&&r$m \z a u v ^ 3 «a^.*-e & 5 . 

^ 1 og^i 9 ©f 1 ^1 i p li i: ©it, ptt4M*>£> 
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m-smmmw-t^nrnmi o t^mM^-r^m^um^ 1 5 o°c 

r i ia ti^Sffil^ t Til t Sriit 5 r i: S„ SbfcU j&ftfflS 

#j K&Mm * ^ y ^ ^ ^ b t no a stt&£ u % \ m & % -m-t % rmm ± 

25 t> MtSN 2 # * *S JiSBomib £flfcfr[Rlj££E £ 
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i -Aufc5VW-A 1 -W-P t -Au©#|tMl^r i^-e#S 0 
nli©f^tt, 0. 1~1. 5Azm^$f^bV\ niW^iWii 
5 *m.O i Si O z , A 1 2 0 3 . Z r O z , T i O z m<D%&Bfe<Di%mWi%: 

&mM$\fc33tfZ> LEDifit f^X^lmmXlmmT'l)^ MftfaM 
l2 0mAtfcV^T, 4 6 0nm©ffe^SLt„ */c. LED|f©I 

15 *feV^, W^^10 5±|:LED$^iIU mMfe? 4 J r— 1 

^114«t5. 

20 i-^ D ii&tfcj;?^ ^AT'TO^nfc-i' 5/ b y ?a • r^s 

^i«^iiL, ^#:^-^m-r5J; 5i-Jt#LT^«^M 
25 ©15 0°C<7)MST3 0^r B mM$^^-i:^J: , 9-^'fb^ffV^^:m+^ 

£B&icU 2 4 o°c<D?y.s-e3 o ^ffc^-ars ^ t J: 9 — iikmik&ft 5 o 
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15 mmm 9 ) 

W^^rfc^, gjfeftl 8 i: Ha«|£M9K V VJ*X*WBi$ti 

20 T\ ^fcft&v'JJ = — >-^flg^-^W$^:rc^^ffi-f-S^fi, ill 5 
LT LEDf $/ ^Sr^ $ ^:fc 0 

25 sr^ta^ ^i^ 5/ >^-^# t l e d f ^ y i it^^gt %f 
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mmmi o) 

io #t;b&v\ ^©Mfl^iBitii^ ^i^fcsv^&^i^ tut, 
mmm 1 1 ) 
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m at <d m m 

mU^—T-J l/?Mte. Si. Al, Ga, Ti, G e . P N B, Zr, Y, 
fft&t. Si, A K Ga, Ti s G e, P. B, Zr. Y, Sn s Pb N Xte 

( 10 i<bSr#^^-r5^^e o 

4. StffB=i— ^JgtfSs Si. Al, Ga. Ti s Ge s P. B, Zr, 
20 Y N Sn, Pb, JLttT }) ±m&n<DffifrbW0i-£flZ> l*BU:©7G*Sr& 

t?W*»&*ft;^£^SIt#® 1 3 ©vvf na> l ^tefE*<a$B3te^tto 

5. buIE^-tV V^Sfi. fiffB^fti^O-Lffi, ffljffi*3«fc^<^±^*J^S 
25 g 0 
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fci-sawas i nm 6 ©v^^ i m^wm<DmKmw. 0 

15 

klrZto &m 1 75m 9 ovvf ^ i mzti&<D&X2tiWo 

11. ilE^i^i^t 0 -^^ 2 5 0 nm^b 5 3 0 nmTfc >? , B.O 
t5» 1M10 ©v^-ma* l ^KIB*©»#»«. 

12. BfrfB^Stflstf^ YiAl^t^ *>o % Lu, Sc x La. Gd, Tb, 

1 1 n^-rtifr i ^^la^^^go 



13. Mmi&ytfcfrK NSrg^ HBe, Mg, Ca, S r> Ba, RXfZ 
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nfrbM$l&thtc'Pt£<bt)—KD7umb, C N Si, Ge, Sn, Ti s Zr, 

5 

(1) C a 10 (P0 4 ) 6 FC 1 :Sb, Mn 

(2) M 5 (P0 4 ) 3 C 1 : E u ({fiU MttS r N C a x B a> Mgi^S)? 

10 (3) B aMg 2 A 1 16 0 27 : E u 

(4) BaMg 2 Al 16 0 27 : Eu x Mn 

(5) 3. 5MgO-0. 5Mg F 2 • G e O z : Mn 

(6) Y 2 0 2 S : Eu 

(7) Mg 6 As 2 O n : Mn 
15 (8) S r 4 A 1 14 0 25 : E u 

(9) (Z n, C d) S : C u 

(10) S r A 1 2 0 4 : E u 

(11) Ca 10 (P0 4 ) 6 ClBr :Mn x Eu 
(1 2) Z n 2 Ge0 4 : Mn 

20 (13) Gd 2 0 2 S:Eu„ JkXJ- 

(14) L a 2 O 2 S : E ufrt>iZZ>mfi>t>mfc£tlZ>'Pt£< 1 t> 1 KD&JtW. 

tttmxm. i Jbm 1 3 <D^-rn^ 1 mzmmnrnxmrno 
25 ±^mmmytm^^ir^m Mm imh <D^-rn^ 1 m^mm^mytmm. 

MBte, 'PK< it)S i, A 1 N Ga, T i N Ge, P, B, Zr, Sn, 
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HSi, AK Ga N Ti, Ge, P, B N Zr, Y, Sn. 

5 

is. mmmmmn, mmm^tm^mm^mm^xmu^x^^^t^wc 
io i:-r6«^ i 6x.ni 7 \-tzm<D%ytmw 0 

1 9. Mm$£yt^T<D±m%:t°— 5 0 nm^e>5 3 0 nmT^Si* 

516 nm. i 8 vf ^ i mztm<Dmytmw: 0 
15 2 0. sfrf2^s«^ HifiB^»j: <9mfcmmi)m^-7 4 7-&m-rz>^ t 

2i. mmm^tm^K ^nmmt, m^mmm<D-^(D±m±^^ti. 
25 22. mii2«ji^^*ffi^>^ < t m&Mtt&^-tzm^m 21c 



663400 



79 

Si, AU Ga N Ti, Ge, P, B N Zr, Y N Sn, P K XttT/l'* 

2 4 . tuiai? 1 ©isgf-asv^ mffi&mtm<Dm&& 1 0 o o cRh 2 0 o°c 
10 sx-rxhzm&m 2 3 Kfcmn&^m&m&frfeo 

2 5. gTlBlB 1 <Z)Xa^*5V>-C. BtriE^^. 2. 5~500cps 

( 2 5 °C) 0*fl*#^^-C& 2 3X112 4 fciafc^ftSS©®}^ 

m a 

15 

2 6. HUIB^ 1 <DJLMlZ&\,^X^ tfc%B£&ftt6W>&&&&* 20~500ppm 
2 3 Jbm 2 5 ©I vf tifr 1 «^|B«©«*«il©«3t>Mfeo 

27. HffiEM2<Dxm(-*3v^, Mm^fc^mwzftf^ftm^&Muv 

2 8 . 2 (DXm^^V^T, mffS^^fi 5 0TOX3 0 CC^T^P 

25 i&ffcflglCifcSS&JfcJ® 2 3M2 7 (D\,^~ftLfr 1 ^fB#©38^g<P«i3i;fr}fe„ 

2 9 . mmm 1 cdx^&^-c, tmtm&M\&v>&* v *r— v s ^ 
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Si, A 1 , Ga, T i N Ge, P, B, Zr, Y, Sn, Pb, fc^V^iT 
W8flkfr£ts&Mti[&s Jteftfl*2. 5~500cps (2 5 °C) , IKtt^2 

o ~ 5 o o p p m<Dmfrftffl®mizfflmirz>% i ©ig i „ 

15 

3 i . mm i oisi:*jv tuia^«^jco^^^s 10 0 °C^_h 2 o o <c 

33. MiEmi^x^^joVNT, tufe^#» N awB*aHfejR^**^^ 

LfclWbl&J: 19 tf^e^^ s ii5VN7^7--^1--5vii:^#^t-t-5f»^3 0 
25 M3 2 tf> V 1 3S^fBic(D^^^g(D^^jfe 0 

3 4 . ££f#±icBa« $ *ifc3Bft3lHF- t , tfS83te3F?-i&> 03S3t <th 



81 

35. mmmww^mz, mtmytm^-t^<Dm^m^^hmmmytm^- 
3 8 . mtmmw<Dmm<D'pti: < ^ *>-g^ an&im^-f zm^m 37^ 



82 

^ m m 



xwfc-t (105) hod t, rn^tm^- don 

K-t-s^-x^^^e (108M109) z^-tzmytmrn,, n-^^-jf 

(1 0 8W1 09) Si, A 1 > Ga N Ti, Ge, P, B; Zr, Y N 

m^&mimtTkmik^&^zmmtfnfrb&Zc, (no) 

=«— t^^JI (10 8M10 9) £l^<^^»bj&5 0 



1/9 



mi 



107 



106 



.100 



2/9 




3/9 



ms 




4/9 




5/9 




( 



7/9 




8/9 




